Introduction
Head injury, whether as cause or complication of mental handicap, is of considerable importance. Interest in child abuse in recent years has drawn attention to the risks of brain trauma to small children. Penrose (1938) , in his classical Colchester Survey, found that only 0.94% of the population had a history of postnatal cerebral trauma, although he conceded that trauma might have been an aetiological factor in individuals with diplegia or hemiplegia. Forecasts suggest that as many as 3000 or more patients currently in long-stay hospitals in the UK could have been damaged by head trauma in childhood.
This paper is based on observations and experiences in a population of 1400 mentally handicapped people living in a long-stay hospital.
Method
This study is from a population of 1400 patients in long-stay care at St Lawrence's Hospital in Caterham, Surrey, and covers three areas: (A) non-accidental injury in children; (B) direct mechanical injury causing mental impairment; and (C) head injuries affecting those already mentally handicapped.
Group A: Fifty children were previously studied by Sylvester (1978) . Details of their case histories including information from relatives and correspondence with agencies involved in their admission were studied. Repeated physical, behavioural and mental state assessments were carried out on any child who had a definite or probable history of non-accidental injury.
Group B: Four patients who were subsequently admitted to St Lawrence's following direct mechanical injuries to the head (accidental) were studied similarly to group A. The findings of 453 post-mortem examinations carried out at St Lawrence's Hospital were analysed.
Group C: Three hundred and twenty-nine epileptic patients and those patients who repeatedly banged their heads -all mentally handicapped -were included in the study. In the case of the epileptics, any head injury sustained during a fit or at other times was recorded. All accidents occurring among the 1400 patients at St Lawrence's Hospital in 1981 were recorded on a standard accident form. Those who sustained head injuries of any severity and those whose injuries warranted further observation or skull X-rays were seen.
Results
Group A Three (6%) out of 50 children (two boys and a girl) of the sample previously studied by Sylvester (1978) had a definite history of non-accidental injury. All three were physically and mentally handicapped. Five (10%) other children had similar but less severe clinical presentations (cerebral palsy, epilepsy, lack of speech, poor physical development) but without any clearly explained cause such as birth difficulty, cerebral anoxia, serious infection, metabolic or congenital disorder. It is reasonable to suspect that in these children the cause might have been non-accidental injury. If this be the case the prevalence increases to 8 in 50 (16%).
Group B
The 4 residents who had a history of accidental, direct mechanical injuries prior to admission all had memory deficits, poor concentration, apathy with personality changes, residual neurological damage and communication problems. Two had spatial disorientation and two had epilepsy. In spite of clinical evidence of dementia, they all had IQ ranges above 70. A difficulty in their management was the fact that some of them retained islands of memory which conveyed to observers the impression that they were distressed at finding themselves in a hospital for the mentally handicapped.
Brain pathology compatible with trauma was demonstrated in 13 (2.9%) of 453 postmortems performed at St Lawrence's Hospital. All but one of these patients was epileptic. The sex ratio was 11 males to 2 females and ages ranged from 19 to 77 years. Representative clinical and pathological features are outlined in the following case.
Case report: 'A man who had been severely subnormal and epileptic most of his life died aged 36 years. He was normal until two years of age when he fell and struck his head against a piano. This was followed by a series of convulsions lasting 24 hours, which gave way to a phase of complete helplessness resulting in a stay in hospital for several months. In adult life he was hyperactive, non-communicative, inattentive and had faulty habits. He had numerous falls during the last 14 years of life, frequently damaging his right eyebrow but sometimes banging the back of his head. Occasionally he would fall and cut his scalp in a major fit. At post-mortem, the brain weighing 958 g appeared symmetrical. Both mammillary bodies were small. There was a brown discoloured depression 1.3 ern in diameter in the orbital part of the frontal gyrus on the right side. Multiple small dimpled foci of gliosis over the gyral crowns of the frontal lobe were present. Fine gliosis was demonstrated throughout the white matter of the cerebrum. There was specific loss of nerve cells in the end plate of the Ammon's horn with replacement gliosis. Glial scars were present in the amygdala.'
The specific pathological features in the Ammon's horn and amygdala conform with those expected in epilepsy. The dimpled gyral scars in the frontal gyri are healed areas of brain contusion from past injuries; the brown discoloured cyst in the inferior aspect of the right frontal gyrus is a more recent contusion linked with damage to the head in the region of the right eyebrow. Damage to the amygdala, Ammon's horn (hippocampus), mammillary bodies and frontal cortex, being part of Papez circuit, were considered to explain his psychiatric presentation.
Group C Head injury occurred in 14% of the epileptic population (329) in long-stay care at St Lawrence's Hospital. Serious repetitive head-banging occurred in 28 (2%) of the 1400 inpatients. These included 16 males and 12 females. Seventeen of the head-bangers were studied by Matin & Rundle (1980) who, having compared them with a similar group of patients but without head-banging, demonstrated that there was a specific syndrome in head-bangers leading to serious depressive sequelae which responded to antidepressants. In 1981 a total of 1122 accidents were recorded among patients at St Lawrence's Hospital, of which 538 (48%) were superficial injuries to the head~abrasions, lacerations, haematomas; 14 (2.6%) of the 538 cases required skull X-rays (Table I) . These 14 are being followed up for further clinical and pathological changes.
Discussion
Non-accidental injury as a cause of mental handicap ' Serious injuries, including skull fractures, brain and eye damage, were present in 4% of 644 children notified in 1976 to the National Society for the Prevention of Cruelty to Children (Creighton 1978) . The 0-4 year olds have been shown to be the age group most likely to incur serious head injury.
The Lancet (1971) gave the incidence of non-accidental injury in the UK as 3000 per year. MacKeith (1975) , speculating on some long-term effects of non-accidental injury and assuming that 5% of survivors of non-accidental injury are severely subnormal, concluded that there would be 150 new children with mental handicap in the UK each year. This figure represents 25% of the known new cases of 600 mentally handicapped children per year in the UK. Martin (1972) re-examined 42 abused children three years later and found that 33% were mentally retarded and 43% were impaired neurologically. The fear of conviction or of a child being ordered from parents, coupled with disturbed personalities of the people responsible for non-accidental injury, insufficient history and hasty physical examination, all make true incidence figures difficult to obtain.
Non-accidental injury to children may be caused by fathers, mothers, older siblings or babysitters (Kempe et al. 1962) . A careful history of those responsible may reveal personality traits including immaturity, antisocial behaviour, impulsiveness and lack of warmth towards the abused child, as well as various psychiatric disorders. The mode of nonaccidental injury is usually physical assault, or abnormal physical restraints. Sometimes nonaccidental injury is missed during a hasty physical examination, but a careful assessment may reveal both old and new injuries of the skin and skeletal system and neurological abnormalities. Additional information may be obtained from health visitors, social workers, close relatives, general practitioners and hospital records, including attendances at accident and emergency departments. A careful history and physical examination of the affected child, coupled with support and appropriate management of those responsible for child abuse, may help reduce the incidence of non-accidental injury and the consequent mental handicap.
The association between non-accidental injury, microcephaly (small head) and micrencephaly (small brain weighing 900 g or less) and mental handicap is known. Holmes et al. (1972) commented that the residual evidence of non-accidental injury may be microcephaly. Crome & Stern (1972) indicated that almost all the known causes of mental handicap may impede brain and skull growth. Brain weights of 443 patients who died at St Lawrence's Hospital showed that 159 were at least two standard deviations below the mean, using the data of Roessle & Roulet (1932) , and were therefore recorded as micrencephalic. Micrencephaly is usually, though not always, synonymous with microcephaly. In 39 of 130 microcephalic children studied by Brandon et al. (1959) there was a family history of a genetic factor, but the majority of cases (86) were associated with cerebral palsy..It is in the causes of cerebral palsy that head injury may feature. Oliver (1975) studied in detail three children who had histories of battering and shaking in early infancy. Head circumference measurements in two were normal at birth and early infancy, but were only 42 em and 43 em at one year. In the third child the head circumference was not measured at birth but at 4f years old it was only 45 em, All these values are three standard deviations below the mean for age and sex (according to the criteria of Kirman & Bicknell 1975 , using the data of We stropp & Barber 1956). The battering process, therefore, was thought to have damaged the children's brains and in doing .so had interfered with brain and head growth. Davison & Dobbing (1966) suggested that the period of growth spurt of the brain, which included the period of most rapid myelination and ending around the age of four years, was a vulnerable and critical period of growth when adverse environmental factors could exert their maximum effect. This may be a crucial factor in explaining the microcephaly and mental handicap in the 0-4 year olds shown to be the age group most at risk.
A significant contribution to the cause of mental handicap is whiplash .injury in infancy, according to Guthkelch (1971) and Caffey (1974) . Such injuries may be caused by shaking a small infant, when repeated acceleration/deceleration of the brain causes subdural haematomas by rupturing the bridging veins between the cerebral cortex and the sagittal sinus. Intraocular haemorrhages may also occur. Caffey (1974) makes the point that there is a form of habitual, prolonged, casual, whiplash shakings producing an insidious progressive clinical picture which he named the 'Latent Whiplash Shaken Infant Syndrome' and which explains, in his view, many minor idiopathic cerebral motor defects, visual and auditory defects as well as mental impairment, none of which may be detected until school age. Gregg & Elmer (1969) studied 146 children who were accidentally injured or abused. Head injuries including concussion, fractures, subdural haematomas and cerebral contusions were encountered in over half the injuries. In general, the abused children tended to have injuries that left permanent sequelae. Decreased intellectual functioning was found in over a quarter of the children studied. Lewin (1970) estimated that 400 new cases of major head injury, foJlowed by a prolonged period of unconsciousness or amnesia of 24 hours or more, might occur throughout Britain annually. Steadman & Graham (1970) , in an analysis and five-year follow-up study of 848 cases of head injury admitted to the Cardiff Royal Infirmary in 1958, reported that 65 (13%) of the patients developed complications; of these 65 patients, 3 (0.6%) developed dementia during admission. Lewin (1968) and London (1967) drew attention to the lack of adequate rehabilitation facilities for major head injury patients, and pointed out that in Britain over 1000 such patients per year would be substantially handicapped eventually. Lewin (1968) further argued that an expensive hospital bed should be regarded as a poor substitute for rehabilitation facilities but recognized that in families where all the adults are working, very little time is devoted to the disabled. Gibson (1970) pointed out with vigour the scarcity of units to provide special long-term care for these patients. The situation has not changed much since. There is a wide regional variation in the service provided for such patients: some are nursed in long-stay hospitals and nursing homes; others are nursed in neurological, paediatric and orthopaedic units. There is a need for more suitable hostels and small group homes for such persons.
Direct mechanical head injury causing mental impairment
Long-stay care services deemed necessary for some patients acquiring dementia following serious mechanical or anoxic brain trauma can be supplied by a mental handicap team. Experience dictates that such services are best provided in a different environment from that of a long-stay unit for the mentally handicapped. This avoids unnecessary emotional disturbance for patient and relatives. It is also helpful to the servicing team too, since they may become emotionally involved, contrasting criticaIly the plight of the demented versus the handicapped. A form of friction between the care needed for these two types of patients, whose basic care, service and treatment needs are similar, can thus be prevented.
Head injuries affecting those already mentally handicapped
Protection of the head in mentally handicapped patients, who either bang their heads as a feature of self-injurious behaviour or fall because of clumsiness or epileptic seizure, is a constant source of anxiety to those who care for them. Wearing helmets and padding furniture may go some way towards preventing damage to the head, but as far as the brain is concerned may not be any more efficacious than gloves in boxing in preventing trauma.
Neuropathological features found in patients who had histories of head injuries have taken a variety of forms which include contre-coup damage to the cerebrum, contusions, midline abnormalities (cystic changes in the corpus callosum, damage to the septum pellucidum), reviewed by Sylvester (1978) , and features of the boxer's syndrome or Alzheimer's disease without plaque formation described by Corsellis et al. (1973) .
